The role of the ubiquitin-proteasome system in the response of the ligninolytic fungus Trametes versicolor to nitrogen deprivation.
The white rot fungus Trametes versicolor is an efficient lignin degrader with ecological significance and industrial applications. Lignin-modifying enzymes of white rot fungi are mainly produced during secondary metabolism triggered in these microorganisms by nutrient deprivation. Selective ubiquitin/proteasome-mediated proteolysis is known to play a crucial role in the response of cells to various stresses such as nutrient limitation, heat shock, and heavy metal exposure. Previous studies from our laboratory demonstrated that proteasomal degradation of intracellular proteins is involved in the regulation of laccase, a major ligninolytic enzyme of T. versicolor, in response to cadmium. In the present study, it was found that the 6-h nitrogen starvation leads to depletion of intracellular free ubiquitin pool in T. versicolor. The difference in the intracellular level of free monomeric ubiquitin observed between the mycelium extract from the nitrogen-deprived and that from the nitrogen-sufficient culture was accompanied by the different pattern of ubiquitin-dependent degradation. Furthermore, it was found that nitrogen deprivation affected 26S proteasome activities of T. versicolor. Proteasome inhibition by lactacystin beta-lactone, a highly specific agent, increased laccase activity in nitrogen-deprived cultures, but not in nitrogen-sufficient cultures. The present study implicates the ubiquitin/proteasome-mediated proteolytic pathway in the response of T. versicolor to nitrogen deprivation.